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SUBJECT: Shatter Landfill - Detailed Gas Emissions surve~ECJ:/1/;:D 
RBI Site Number 3-0240 A{J(] '1 ~ 
!f()l Dalo Young, awsc.l ~ 

TIIROI Donald Steele , AQSB Jl/i::> ."'•e 
FROM I Thomas McGrath, AQSB -:.:;,...._ 

DA'I'BI July 31, 1990 

The follovincJ r e ports the results of the detailed landfill 
gas aaission survey, which was conducted at the Shaffer Landfill 
(Site Nuaber 3-0240) over two days (July 2 and 16) . This survey 
da110natrated that. landfill gas can be measured from and in the 
vicinity of virtually all aanholaa (walla) on the landfill and 
that the gaa can alae be detected over a nuaber of eroded areas 
and fissures on the landfill. 

J. Earlier this year, odors had bean reported in the vicinity 
t the Sbaffer Landfill 1n Bil1orioo. At tbo roquut of tbo 

IIIUroOu of waoto Site Cleanup (Booton) , tbo Air Quality 
Survoil1onco llronch (~) participated in a oito walkover and 
conducted a preU.ainiary air quality survey on Kay 23. The 
pri.aary objective of the survey was to Haaure ..thane as an 
indicator tor odor producing landfill gas and to identify the 
locationa a011e potential sources of gas on the landfill. Several 
evacuated bottle grab saaplaa were also taken from manholes (gas 
walla ) to ide ntify volatile orqanic compounds (VOCs) with AAL in 
the landfill gas. 

Although the May survey did s how landfill gas e111iaaions from 
qas walla and eroded a r eas on the landfill, the walkover was not 
sufficiently detailed and coaprehensive to be used as a basis to 
direct or e valuate further r a11edia l action. The analysis of grab 
aaaples revealed low parts per aillion concentrations of aromatic 
compounds (benzene, toluene a nd xylene) in samples taken directly 
from the gas wells . 

The objective of the July survey was to evaluate the 
landfill gas emission potential of all wells on the landfill and 
to identify eroded areas on the landfill which are also sources 
of gas. Most of landfill was monitored by a survey conducted by 
Dale Young of the Bureau of Waste Site Cleanup and Thomas McGrath 

f the Air Quality Surveillance Branch (AQSB) on July 2 . 

eaaininq areas were completed by Tom McGrath and Stephen Spencer 




ot the AQSB (Tewksbury) on July 16. 

PROCIDUUB 

A portable !lame ionization de tector survey ins trument 
(Foxboro century Organic Vapor Analyzer (OVA)) was used to 
measure aethane during the survey . The instruaent was calibrated 
with a cle•n air source (for zeroing the instrument) and a 
mixture containing 95 parts per million (ppm) ot methane . A 
Keotronics Exotox Four Gas analyzer (monitoring the Lower 
Explosive Limit (LEL] channel) was used to confirm the magnitude 
of aethane concentra tions. 

An initial measurement with the OVA at the front gate (on 
Pond Street) was the basis of determining a "Background" level. 
OVA aeasuruents were taken directly through an opening in each 
aanhole on the landfill and J-10 teet above and/or downwind (it 
pos sible) each •anhole cover . Percent LEL 111easurementa were 
taken through a probe which was inserted into openings in aoat 
aanholes. 

EVacuated bottle grab samples were taken directly over (0.5
1 toot above ground) four eroded landfill areas where elevated 
OVA levels were measured. Grab samples were analyzed using an 
IUfU Systaaa gas chromatograPh (equipped with photoionization and 
electron capture detectors in aeries) in the Mobile Air 
Monitorinc; Laboratory in Tewksbury . 

'l'be landfill vaa syst-ically surveyed atartinCJ at tha Pond 
&tr..t 9ate, proceeding- froa vall to well on the near aound 
(Attachaant A vbere vella are labelled with tha prefix A) to the 
far aound (Attachaent B where wells are labelled with the prefix 
B) • Eroaion areas on each aound were alao investigated and 
assessed. Moat vella and areas were investigated durin<) tha July 
2 survey. However, nina wells on Mound 8 were assessed on July 
16. 

The weather on both days was clear and warm. Although the 
wind at ground leve l W3S affected by the terrain on tha landfill, 
the direction appeared to be from the northwest at approximately 
0 to 15 ailas pe r hour on July 2 a nd from the southwest at about 
0 to 15 mph on July 16. 

JlESUL'l'B 

Organic Vapor Analyzer (OVA) measur ement r esults are 
presented in pa rts per mi ll ion (ppm) units. Although the 
i ns t r ument is calibr a t ed wit h a s t a ndard parts pe r mil lion 
metha ne aixture a nd the l a ndfill gas is predomina nt l y metha ne, 
the gas from each area is a n organic mi xture of unknown 
composition a nd pr esented results a r e for comparison and re l ative 
eva lO.ation only and are not meant t o det ermine absolute values 
for any gas . 



r-'\on th:1 ia~~~~fi1;a~8~!~t=~~m!~~~e~ !~dT:~~e ~v!"~e=~~n;:p~=~=~ted 
with the probe inserte d through ope nings in or around the 
landfill covers exceeded the measurement range of the OVA 
{grea ter than 1000 ppm as methane), except for Well B-12 which 
registered 10 ppm . LEL readings ranged from U : LEL to "Off 
Scale". These results are not listed because they are considered 
to be qualitative and the measurements on site were found to be 
affected by low oxygen levels in the wells. Also, high "Off 
Scale" levels appeared to lower the instrument ' s sensitivity for 
subsequent measurements. However, readings from at least 7 wells 
(A-1, A-13, A-5, A-15, B-1, B-8 and B-20) exceeded lOOt Lower 
Explosive Li•it . 

Table 1 presents the reaults froa OVA measurements taken in 
the vicinity of gas wells. The location of each well is 
deaignated on the site aaps (Attachments A and B) . These 
aeasureaenta were taken 3 to 10 feet above and downwind of the 
aanholea. Differences in the condition of the manhole covers and 
wind. speed (od.ors and OVA readings tended to be greater 
i-ediately downwind when the wind speed was high) contributed to 
the ra"9• of values aeasured. Recorded values were averages 
measured while a reading was taken. Values fluctuated 
considerably before the recorded range or value was established. 

. Table Z presents the results froa OVA aeasureaents taken at 
locations other than the vella. Locations corresponding to the 

:) ID nUIUMirs listed on Table 2 are aarked on Attac:haenta A ancl 8 
(the site ..ps). Although 110st of the readings were taken 
c:Urectly above eroded areas of the landfill ancl at &abient 
locations downwind of valls and other gas sources, three •source• 
readift9s are included. These readir19s (at locations 6, 46 and 
48) were taken fro• two pipes and one hole in the surface. 'l'h.e 
entrance fenceline ·reading of 6 ppa (location 1) represents the 
•background• concentration, vhich can be subtracted (but was not 
in this report) from ups,c:ale reading, taken on the landfill. The 
OVA ia zeroed slightly upscale to allow the prevention of 
negative readings (due to instrument drift) and to detect the 
extinguis haent of the flame (which can easily be caused by high 
offscale readings) . 

Below are the results of the analysis of four (4) e vacuated 
grab samples taken over eroded areas on the landfill . Sampling 
loc ations are identied in Ta ble 2. Three s amples were taken at 
locat i ons on Mound A and one sample was taken a t a l ocat i on on 
Mound B. Toluene was the only vol a tile organic compound 
identified i n the s a mples . 

Parts Per Mi ll ion 

3 Erosion Area near Well A-10 (Hound A) 0. 28 1 
5 
17 
32 

Erosion Area 
Erosion Area 
Erosion Area 

above MW-G1 
near Well A-12 
near Well B-8 

(Hound A) 
(Hound A) 

(Hound B) 

0. 0 8 5 
0.043 
0. 031 
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DISCOS& ION 

The limitations ot the monitoring instrumentation (the 
Organic Vapor Analyzer) and the nature the source under study 
(the landfill) preclude the production ot standard coaparable gas 
emissions data by a study such as this one. The main objectives 
ot this study was to comprehensively identity the sources ot gas 
on the landfill, to evaluate the condition of the gas collection 
syste.. (through direct gas well measurements) and to aeasure the 
relative strength and characteristics ot these gas sources. 

The findings ot this study include the following: 

1. Gas was found to be leaking from all the wells. Oftacale 
(greater than 1000 ppm) readings were recorded when the OVA probe 
waa inserted under the cover of all wells except one. The 
consistency of these readings leads me to believe that the 
exception was caused by a •eaaure•ent error or by a condition 
unique to the one well. (B-12}. 

2. Aabient gas aeaaureaents taken in the vicinity o f vella showed 
a wide ranqe of concentrations. The levels of gas detected in 
the Ulbiant air over the wells appeared to depend on the 
condition of the walla and the covers and by the wind speed 
blovint across the vall. High wind •••JMd to yield hiqher 
concentration• than cala when aonitoring vas conducted under 
these conditiona . 

3. Gas and odor levels appeared to be consistently hiqber in the 
vicinity of eroded areas than near qaa walla. AlthouCJh a11bient 
Maaur...anta taken in the vicinity of qaa vella ·fluctuated 
considerably, upscale lavala detected near and over eroded areas 
of tha landfill a tayad higtl. The writer observes that an eroded 
area on Mound B near Wall B-22, where OVA readings were 
consistently over 100 parts per million, seemed to be the best 
example. 

4. Openings in the ground appear to be conduits for gas. 
Offscal• ..... ,.u'"::;:: Jere observed in the mouths of pipes and holes 
in t ' .e surface. 

5. The landfill gas does contain some aromatic hydrocarbons 
(benzene, toluene and xylene). Grab samples from the May study, 
taken directly from gas wells, were found to have benzene, 
toluene and xylene in a range from 100 parts per billion to 11 
parts per million. Grab samples taken on July 2 over eroded 
areas ot the landfill, where upscale OVA measurements were 
recorded, only identified toluene from 31 - 28 1 parts per 
billion. 



!"'.{including the gate as a background site) on January 30, 1990 
,tevealed concentrations ot aromatic compounds slightly higher 
(Maximum Concentrations -Benzene • 3 . 1 ppbi Toluene • 9 .6 ppb ; 
Xylene • 10 .7 ppb) than the background site and typical ambient 
levels as measured elsewhere in Massachusetts. 

As emphasized in the previous text, concentration 
aeasurements taken by continuous instruments during this study, 
do not represent air quality data which can be used directly for 
odor or health risk assessaents. Also, because of the natures of 
the sources and the survey, aeasurements were not taken in a 
coapletely repeatably standard manner and therefore, read.inqs are 
not entirely coaparable. However, the data presented by this 
report doea identify 9aa (and odor) sources on the landfill, the 
nature of their eaiaaiona (9as wells versus eroded areaa}, tbe 
approxiaately aa9nitude of the emissons and their iapact on the 
aabient air (on tbe landfill) in the vicinity of these aourcea. 
They also characterize the -chanbm ot the landfill aa a qaa 
source, which aay be reaponaible for the observation of odors 
offaite. · ·· 

Plea•• contact the writer should you have any co-enta or 
queation.a reqardinq thia report. 

cc: 	 sarah st..on, DAQC 

Helen Waldorf, BWSC 
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TABLE 1 - Gas Well OVA _Ra adiuqa 

We ll * OVA Ambient Well * OVA Ambient 
ll! IIU<IJ.Dg ~ ll! IIU<IJ.Dg ~ 

A-1+ 30 B-1+ 25 

A-1 15 B- 2 18-20 7/16/ 90
A 

A-3+ 30 B-3 30-40 7/ 16/ 90 

A-4+ 8-10 B-4+ 40- 700 

A-4 · 8 a-• . 20- 100 

A- 5+ 10-12 B-5 15-100 7/ 16/ 90 

A-s · tiR >1000 Inside B-6 Bkqcl 
 §
A-7+ 10 B-7+ 15-20 

A-7 ... Bkqcl B-7 · 30-50 

A-8+ 20-30 8-8+ 60 
 ~i 
A-9 10-20 Lower a-a · NR >1000 Inaide 

A-9 10-20 Upper B-9 20 7/16/90 

A-10 15 B-10 90 
 §I
A-ll+· 1-10 	 B-11 30-60 Cover Off 
 ~ 
A-12 10 cover puahed up 	 7/16/90 


by pipinq 8-12+ 10 

A-13+ 10 8 - 13 30-50 7/16/ 90 

A-14+ 8-U+ 60 
 II
llk9cl 
A-15 Bkqcl Lower B-15+ 10 

A-15 30-40 Upper· B-15 " 25 

A-17+ Bkqcl B-16+ 20-30 


B-16" 30 

A indioatu vella on north .ound 11-17 15-30 7/16/90 

cla.Mt to Pond Street. B-19+ 10-20 

8 1n41catea wll• on aouth .ound B-19· 10-20 
 0 
avay frc. Pond StrMt. 	 B-20+ 25 


8-21+ 30-90 

+ Ga8 llllnbol• 	 B- 22 30-100 7/16/90 


Baro.etric 	Drain Manhole 8-23+ 10-20 

B-23" 10


* OVA Maaureaenta taken 3 to 10 feet B-24+ 30 

above and downwind of aahholaa. All B-24 . 20 

raaclinqa relative to one another and B-25 10 

do not rapraaant abaoluta parta par B-26+ NR 

ail lion concentrations. B-26 ' 30-40 


NR • No Reading Take n Bkgd • 	 Background a s aeasured a t 
e ntrance f e nce line. 

http:IIU<IJ.Dg
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MEASUREIIENT LOCATIONS (A MOUND) MEASUREMENT LOCATIONS (8 MOUND) 

* OVA Aabient * OVA AJibient 
~ ~~aGing ~ I!Hll.l.ng ~~ 

6 Background at Entrance 31 10-20 Eroded Area 
Bkqd Eroaion Area Near A-3 32 50-100 Eroded Area 

20-60 Eroaion Area Near A-10 Grab Saaple D 
Grab Suple A location 33 20-30 Eroded Area 

20 Ace••• Road 34 20-30 Near B-16 
50-60 Eroaion above HW-Gl 35 30 

Grab sa~l• 8 location 36 30-50 Erocted Area 
6 >1000 Pipe~ near MW-Gl 37 150-300 Eroded Area; 
7 10-20 Acceaa Road Ace••• Road 

50 38 10-20 Eroded. AreaAce••• Road Puddle•9 40-100 Eroded Area 39 20-100 Eroded Area 
10 Bk9d Not Eroded 40 20 
11 20-30 Eroded Area 41 50 
12 20 Eroded Area 42 37 
13 20-50 Eroded Area 43 30-50 Eroded Area 
14 20-30 Eroded Area 44 > 100 
15 > 100 Acceaa Road 45 90 
16 20 Eroded Area 46 >1000 Hole in Gt'OUn!S 

30-40 Eroded Area 47 > 100 Conatant
':) 17 Crab ._1• c Location -i

11 20-50 OUtbreak Mur A-15 48 500 PVC pipe 
11 30-70 Downwind of A-15 near B-23a 
20 Bk9d Dead Vegetation 49 30-40 Eroded Area 
21 50 Eroded Area 
22 20-30 lroded Aru • OVA MaaureMnta taken :! to 6 
23 10-20 Acceaa ROad feet above 9round. All 
24 60 Eroded Area rudinqa relative to one 
25 20-30 Ace••• Rqa.d another and do not represent 
26 20-55 Eroded Area absolute parts per aillion 
27 15-70 Eroded Area concentrations. 
28 20-50 Erod.ed Area 
29 10 Eroded Area Bkqd • Backqround as ..aaured 
30 20 at entrance fenceline. 
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